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DETAILED ACTION 

Application status 

Applicants' amendment to claims 6 (cancelled), 18 (amended) and 19 
(amended), and the addition of new claims 36 and 37, filed on 09/07/2006, is 
acknowledged. Applicants' arguments, filed on 09/07/2006, are acknowledged. Claims 
15, 17-19, 36 and 37 are at issue and present for examination. Applicants' arguments 
filed on 09/07/2006, have been fully considered, and are deemed to be persuasive to 
overcome some of the rejections previously applied. Rejections and/or objections not 
reiterated from previous office actions are hereby withdrawn. 

Election/Restrictions 

Applicants' traversed the restriction requirement for claims 4, 5, and 20-35. 
However, claims 4, and 5 are drawn to a polypeptide, classified in class 435, subclass 
183; claims 20-27 are drawn to a method of producing carotenoid compounds, 
classified in class 435, subclass 67; claims 28-32 are drawn to a method of regulating 
carotenoid biosynthesis in an organism, classified in class 435, subclass 471 ; claim 33 
is drawn to a strain DC413, classified in class 435, subclass 252.3; and claim 34 is 
drawn to all isolated nucleic acid molecule encoding all of the amino acid sequences as 
set forth in SEQ ID NO: 2, 4, 6, 8, 10, 12, and 14, classified in class 536, subclass 23.1. 
Because these inventions are classified differently and they are patentably distinct for 
the reasons stated in the non-final rejection, filed on 08/30/2006, Applicants' arguments 
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is found non-persuasive and the restriction requirement is deemed proper under 35 
U.S.C. 121. 

Claim Objections 

Claim 35 is objected to because it depends from a non-existent claim. 
Claims 15 and 17-19 are objected to because they depend from the cancelled 
claim 6, which is necessitated by the Applicants' amendment, filed on 09/07/2006. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and. using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Claims 15, 17-19 and 37 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for an isolated nucleic acid molecule of 
SEQ ID NO: 20 encoding all of the following enzymes a) geranylgeranyl pyrophosphate 
synthetase of SEQ ID NO: 2; b) zeaxanthine glucosyl transferase of SEQ ID NO: 4; c) 
lycopene cyclase of SEQ ID NO: 6; d) phytoene desaturase of SEQ ID NO: 8; e) 
phytoene synthase of SEQ ID NO: 10; f) B-carotene hydroxylase of SEQ ID NO: 12; and 
g) isopentenyl diphosphate isomerase of SEQ ID NO: 14., does not reasonably provide 
enablement for any isolated nucleic acid having 95% identity to SEQ ID NO 20 and 
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encoding all of the following enzymes (a)-(g). The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is 
required are summarized in In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988)) as follows: (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working examples, (4) 
the nature of the invention, (5) the state of the prior art, (6) the relative skill of those in 
the art, (7) the predictability or unpredictability of the art, and (8) the breadth of the 
claim(s). 

Claim 37 is so broad as to encompass any nucleic acid having 95% sequence 
identity to SEQ ID NO 20 encoding all of the following enzymes a) any geranylgeranyl 
pyrophosphate synthetase; b) any zeaxanthine glucosyl transferase; c) any lycopene 
cyclase; d) any phytoene desaturase; e) any phytoene synthase; f) any (3-carotene 
hydroxylase; and g) any isopentenyl diphosphate isomerase (see above 1 12 2 nd 
paragraph rejection). The scope of the claims is not commensurate with the 
enablement provided by the disclosure with regard to the extremely large number of 
nucleic acids broadly encompassed by the claims, encoding the polypeptides, a) 
geranylgeranyl pyrophosphate synthetase; b) zeaxanthine glucosyl transferase; c) 
lycopene cyclase; d) phytoene desaturase; e) phytoene synthase; f) (3-carotene 
hydroxylase; and g) isopentenyl diphosphate isomerase, by any nucleic acid having 
95% identity to SEQ ID NO 20. The claims rejected under this section of U.S.C. 1 12, 
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first paragraph, place no structure/function limitations on the claimed nucleic acids. 
Since the amino acid sequence of a protein determines its structural and functional 
properties, predictability of which changes can be tolerated in a protein's amino acid 
sequence and thus nucleic acid sequence while obtaining the desired activity requires a 
knowledge of and guidance with regard to which amino acids in the protein's sequence, 
if any, are tolerant of modification and which are conserved (i.e. expectedly intolerant to 
modification), and detailed knowledge of the ways in which the protein's structure 
relates to its function. While recombinant and mutagenesis techniques are known, it is 
not routine in the art to screen for multiple substitutions or multiple modifications among 
any of the 9127 nucleic acid residues or any 456 nucleic acid residues of SEQ ID NO: 
20 (5 % of the SEQ ID NO: 20), as encompassed by the instant claims, and the 
positions within a protein's sequence where amino acid modifications can be made with 
a reasonable expectation of success in obtaining the desired activity/utility are limited in 
any protein and the result of such modifications is unpredictable. In addition, one skilled 
in the art would expect any tolerance to modification for a given protein to diminish with 
each further and additional modification, e.g. multiple substitutions. 

It is noted that claims 1 5 and 1 7-1 9 continue to be rejected to the extent that it is 
Applicants' intent that they depend from claim 37, which was newly added for the 
purpose of replacing claim 6, as disclosed in the Applicants' argument on pg. 9, line 1-2, 
filed on 09/07/2006. Thus, said claims are continued to be rejected because they 
improperly depend from the cancelled claim 6. 
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of preferred codons for specific host cell expression) may be made to such a gene 
cluster without affecting its utility provided that all of the encoded polypeptides are 
expressed and are enzymatically active. Applicants have not provided guidance to 
make a majority of the encompassed isolated nucleic acid molecule having at least 95% 
identity to SEQ ID NO 20, wherein said nucleic acid molecule encodes all of the 
enzymes a) geranylgeranyl pyrophosphate synthetase; b) zeaxanthine glucosyl 
transferase; c) lycopene cyclase; d) phytoene desaturase; e) phytoene synthase; f) (3- 
carotene hydroxylase; and g) isopentenyl diphosphate isomerase. The specification 
does not support the broad scope of the claims because the specification does not 
establish: (A) regions of the nucleic acid structure which may be modified without 
affecting the encoded proteins' functions/activities; (B) the general tolerance of the 
protein to modification and the extent of such tolerance; (C) a rational and predictable 
scheme for modifying SEQ ID NO: 20 thereby changing amino acid residue of the 
encoded polypeptides with an expectation of obtaining the desired biological function; 
and (D) the insufficient guidance in the specification as to which of the essentially 
infinite possible choices is likely to be successful. Because of this lack of guidance, the 
extended experimentation that would be required to determine which substitutions at 
which location among as many as 456 nucleotides (5% of the SEQ ID NO 20), would be 
acceptable to retain the desired polypeptide functions/activities and the fact that the 
relationship between the sequence of a peptide and its tertiary structure (i.e. its activity) 
are not well understood and are not predictable (e.g., see Ngo et al. in The Protein 
Folding Problem and Tertiary Structure Prediction, 1994, Merz et al. (ed.), Birkhauser, 
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Boston, MA, pp. 433 and 492-495, Ref: U, Form-892), it would require undue 
experimentation for one skilled in the art to arrive at the majority of those nucleic acid 
molecules. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary 
skill in the art to make and use the claimed invention in a manner reasonably correlated 
with the scope of the claims broadly including any isolated nucleic acid molecule having 
at least 95% sequence identity to SEQ ID NO 20 and encoding all of the following 
enzymes: a) geranylgeranyl pyrophosphate synthetase; b) zeaxanthine glucosyl 
transferase; c) lycopene cyclase; d) phytoene desaturase; e) phytoene synthase; f) B- 
carotene hydroxylase; and g) isopentenyl diphosphate isomerase. The scope of the 
claims must bear a reasonable correlation with the scope of enablement (In re Fisher, 
166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, determination of those 
nucleic acids having the desired biological characteristics is unpredictable and the 
experimentation left to those skilled in the art is unnecessarily, and improperly, 
extensive and undue. See In re Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 
1988). 

Although, Applicants argue that the number of nucleic acid molecules that 
encode all the recited polypeptide having 95% identity to SEQ ID NO: 20 is very small 
while retaining the enzymatic function of each protein, a skilled artisan would not 
recognize which 456 nucleotides out of 9127 would can be substituted, modified or 
changed and still maintain desired level of enzymatic activity for each protein. 
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Therefore, there is still insufficient guidance to practice the invention with respect to this 
issue. 

Further, it is noted that Applicants have amended claim 18 in response to a 
rejection under this statue for the inclusion of green plants. However, claims 17-19 still 
encompass a transformed host from green plants. Previous studies demonstrate that 
the transformation of plants or the gene transfer to plants have been difficult with low 
success rate (Potrykus, Biotechnology 8(6): 535-542). In this regard, the specification 
fails to disclose a representative example of a successful transformation of a green 
plant host with the nucleic acid molecule of SEQ ID NO 20. Thus, Applicants have not 
provided sufficient guidance to make such. 

Remarks 

Claims 15, 17-19 and 37 are not allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jae W. Lee whose telephone number is 571-272-9949. 
The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, please contact 
the examiner's supervisor, Kathleen Kerr at 571 -272-0931 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-9949. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




RICHARD HUTSON, PH.D. 
PRIMARY EXAMINER 



